Regional distribution in rat brain of 1-pyrroline-5-carboxylate dehydrogenase and its localization to specific glial cells.
A possible alternative route for production of a small glutamate pool in brain is from proline or ornithine to 1-pyrroline-5-carboxylate (P5C) and thence to glutamate. The conversion from ornithine to P5C is catalyzed by ornithine delta-aminotransferase (OrnT) whereas that from proline is catalyzed by proline oxidase (PrO). The conversion of P5C to glutamate is catalyzed by 1-pyrroline-5-carboxylate dehydrogenase (PDH). Biochemical assays of PDH and PrO in various rat brain regions indicate no positive correlation between the two enzymes nor between either activity and high-affinity glutamate uptake or the regional distribution of OrnT. We have localized PDH and PrO histochemically by modifications of the Van Gelder [J. Neurochem. 12, 231-237, (1965)] method for gamma-aminobutyric acid (GABA) transaminase. The enzymes were found only in certain types of glial cells; the best stained were the Bergmann glial cells of the cerebellum but, for PDH, there was also good staining of astrocytes in the dentate area of the hippocampus. Since both these areas are believed to have heavy glutamate innervation and numerous GABA interneurons, these findings may reflect an alternative route of glutamate production in glial cells near some glutamate and/or GABA tracts but they do not support this as a possible route for glutamate formation in most brain regions. The findings do, however, provide further evidence for chemical specialization of glial cells.